[Bacterial toxins: useful for studying G-proteins implicated in the mechanism of exocytosis in neuroendocrine cells].
In neuroendocrine cells, regulated exocytosis is a multistep process that comprises the recruitment and priming of secretory granules, their docking to the exocytotic sites, and the subsequent fusion of granules with the plasma membrane leading to the release of secretory products into the extracellular space. Using bacterial toxins which specially inactivate subsets of G proteins, we were able to demonstrate that both trimeric and monomeric G proteins directly control the late stages of exocytosis in chromaffin cells. Indeed, in secretagogue-stimulated chromaffin cells, the subplasmalemmal actin cytoskeleton undergoes a specific reorganization that is a prerequisite for exocytosis. Our results suggest that a granule-bound trimeric Go protein controls the actin network surrounding secretory granules through a pathway involving the GTPase RhoA and a downstream phosphatidylinositol 4-kinase. Furthermore, the GTPase Cdc42 plays a active role in exocytosis, most likely by providing specific actin structures to the late docking and/or fusion steps. We propose that G proteins tightly control secretion in neuroendocrine cells by coupling the actin cytoskeleton to the sequential steps underlying membrane trafficking at the site of exocytosis. Our data highlight the use of bacterial toxins, which proved to be powerful tools to dissect the exocytotic machinery at the molecular level.